Cancer Computerized recruitment tacking Gender Minority Outpatients Randomized clinical trials Background: Recruiting and retaining participants for clinical trials, particularly women and ethnic minorities, are challenging. Few studies, however, examine gender and ethnic differences in research processes. Such information is important for findings to adequately represent the available population. Objective: The study aim was to examine study recruitment processes (referral, eligibility, consent/enrollment) and study retention (completion) for gender and ethnic differences. Methods: A descriptive comparative analysis of data from 2 randomized clinical trials focused on cancer outpatients with pain and/or fatigue.
Efforts to educate and garner support of providers could improve enrollment of patients in cancer studies, especially in studies of audio-or video-recorded patient-provider interaction. I t is a challenging task to recruit and retain participants for clinical trials, especially women and ethnic minorities. 1, 2 Several factors have been implicated as barriers to this effort, including but are not limited to lack of trust in research and the medical system, fear of being used as guinea pigs, and research designs that are culturally incompetent by ignoring cultural beliefs about illness, healthcare, and professionalism. 1 Overcoming the common difficulties in recruiting women and ethnic minority patients into clinical studies is important for many reasons, such as examining the health disparity between whites and ethnic minorities, addressing the National Institutes of Health Policy for Public Health Service Grants requirements, and the need to ensure, to some extent, the external validity of study findings to be generalizable in the target population. Recruiting women and ethnic minority patients is particularly vital in cancer pain research because they often are at risk for undertreatment of their pain. 3 Historically, little research has focused on strategies that facilitate participation of women and ethnic minorities in research. 4 Although a variety of strategies have been tried, 5 studies are lacking in which investigators examined the effects of strategies specific for recruiting women. Researchers have used multifaceted strategies to recruit ethnic minority patients with varying success rates that did not guarantee higher minority enrollment 6, 7 and added significantly to time and costs required for subject recruitment. 7 Equally important as subject recruitment and enrollment is the retention of women and ethnic minorities in clinical studies, topics that are less addressed in the literature. 4 Particularly lacking are studies in which investigators examined gender and ethnic differences in specific aspects of research processes: recruitment (referral, eligibility, and consent/enrollment) and study retention (completion). Such knowledge will assist researchers in targeting and mitigating barriers to research participation in each specific area. We used a variety of strategies as suggested by other authors during implementation of 2 studies and used an electronic ResearchTracking tool to document and continually make visible our progress in recruiting and retaining women and ethnic minorities. The purpose of this analysis was to examine 3 aspects of the recruitment processes (study referral, eligibility, and consent/enrollment rates) and study retention (completion rates) as documented by the ResearchTracking program for differences based on subject gender and ethnicity.
For almost 2 decades, researchers have invested considerable effort in the science of patient recruitment and retention of women and ethnic minority participants in clinical trials, because of gender and ethnic disparities in research participation. Researchers have identified several reasons that impede research participation in these populations. For example, Swanson and Ward 8 reported that (1) historic backgrounds making ethnic minorities more concerned about being a ''guinea pig,'' (2) lack of access to healthcare where studies are conducted, (3) exclusion criteria that often implicitly omit ethnic minorities, (4) lack of transportation to the study sites, and (5) economic concerns of participation were barriers to recruitment and participation in clinical studies.
In a recent systematic review, Spears and colleagues 1 reported a comprehensive list of barriers, similar to Swanson and Ward's findings. In addition, they identified other barriers, such as patients' fear of genetic research and fear of new medical knowledge. 9 A particularly surprising barrier to recruitment was providers' knowledge deficit or misunderstanding with respect to research. Clearly, there are old and emerging barriers related to recruitment and retention of women and ethnic minorities in research. Despite the gain in knowledge in this area, there is paucity of studies in which investigators examined gender and ethnic differences in recruitment and retention focusing on specific aspects of research process in their studies. However, we identified only 3 studies in which investigators examined gender and ethnic differences on enrollment and retention. 5, 10, 11 Findings from these studies are mixed.
We did not identify any studies in which the investigators examined gender and ethnic differences in rates of referral, eligibility, or consent/enrollment. This knowledge is useful and will assist investigators to target recruitment and retention processes in these patient populations. We addressed this gap in our study using ResearchTracking, an electronic system for tracking, monitoring, and facilitating research recruitment and retention and ongoing study processes. The ResearchTracking keeps recruitment and retention data readily available to the entire research team so that outcomes of all other recruitment and retention efforts are visible at all times. We report the outcomes of the combined efforts that the team used to recruit and retain women and minorities in cancer symptom research, specifically to determine if there were differences in recruitment and retention rates by gender and ethnic minority group. n Methods
Study Design
We conducted a step-by-step descriptive and comparative analysis of recruitment and retention rates in 2 randomized clinical trials: a pain study (R01 CA62477) and a symptom study (RO1 CA81918). Both studies were conducted in the same settings within a similar time frame.
Setting and Sample
At the University of Washington Cancer Center or the Seattle Cancer Care Alliance (SCCA), the typical proportion of ethnic minority cancer patients was 13%, our a priori recruitment goal. General inclusion criteria for both studies required that the oncologist consented to audiotaped clinic visits and the patient (1) had a diagnosis of cancer and would receive ongoing care at the SCCA for the specified study period; (2) could read, write, and speak English; and (3) was 18 years or older. Specific eligibility for the pain study required patients having tumor-related pain in the past week. Additional eligibility for the symptom study required patients who had pain and/or fatigue in the past week and would be followed up in the study clinics for at least 3 weeks. Participants received no financial compensation.
Instrument
We used a computerized scheduling program (ResearchTracking) to document brief demographic data (age, gender, and ethnicity), eligibility status, reasons for ineligibility, enrollment status, completion status, and reasons for withdrawing. ResearchTracking was developed using Visual Basic (software development tool) and Access (relational database software), both of which are commercially available from Mircrosoft Corporation, Redmond, Washington (Figure) . ResearchTracking allowed systematic tracking of subjects during all study stages and produced reports needed for systematic monitoring of subjects as they progressed through study protocols. Skilled software developers created and tested it for the principal investigator based on specifications from her research experience. ResearchTracking includes reports that are available at the subject level as well as aggregated across subjects, which facilitates annual reports that are required by the institutional review board and funding agency. A daily schedule of all subject appointments allows the research team to know exactly what study work needs to be done on any given day, which facilitates completing subject recruitment and data collection activities when a staff member is sick or unexpectedly unable to work. This feature also allows scheduling of research team meetings on days and at times that will not interfere with subject-related research activities. This program streamlines and organizes the research process for all studies, be they small or large, one or many.
Procedures
To increase the participation of ethnic minorities, we hired ethnic minority staff as data collectors whenever possible. Our research staff entered all referrals in ResearchTracking and scheduled referred patients for an eligibility-check appointment instead of asking the busy clinicians to determine eligibility. The research staff assessed and entered eligibility status and reasons if not eligible in ResearchTracking. Before recruiting patients to ensure a uniform implementation of the consent process and appropriate study description, the research staff were well trained and demonstrated skill competency during a trial run or role-play test, with the principal investigator acting the patient role. Research staff were trained not to pressure patients to consent. Based on general referral criteria, clinicians referred adult patients undergoing cancer treatment to participate in 1 of the 2 clinical trials. At the beginning of the consent process, the research staff asked patients to test their eyes by reading a 1-line header, such as ''What are the benefits of this research to me?'' This procedure determined English-reading eligibility. During the consent process, we asked patients to silently read the consent form along with the research staff as he/she read it aloud. If a potential participant indicated interest in the study but did not have the time to complete the consent, we sent the patient home with the consent form to read. When the patient returned for the study visit, the research staff also read the consent form aloud along with the patient. In addition, we designed our consent form in a 3-fold brochure style format, which makes it less intimidating and visually appealing to patients. The research staff invited eligible patients to participate and answered questions before the patient signed the consent form.
Figure n ResearchTracking main screen shows appointment time, assigned staff member, visit site, study, code number (name [hidden for privacy in this public view]), visit purpose, and notes as well as access to other screens for adding or editing appointments or patients and viewing or printing reports.
In the pain study, consenting patients completed a baseline PAINReportIt using a touch-screen pentablet computer and then were randomized into control or experimental groups. PAINConsultN, a computer-generated decision support, was printed and given to the provider of experimental group patients. One week later, patients completed the posttest PAINReportIt. In the symptom study, consenting patients completed baseline SymptomReport using the same computer and then were randomized into control or experimental groups. The experimental group patients received individually tailored multimedia educational information for managing pain and fatigue. About 3 to 4 weeks later, patients completed the posttest SymptomReport. At each staff meeting that was held weekly to monthly over the study period depending on staff and study issues, the team used the ResearchTracking reports to identify issues and discuss potential solutions to ensure that we achieved the study aims.
Data Analysis
A total of 1464 patients (59% female and 41% male) were referred to 1 of the 2 studies; 45% were referred to the pain study (mean age, 53.6 [SD, 14.8] years), and 55% to the symptom study (mean age, 52.9 [SD, 14] years). Among them, 79% were white, and 13% were ethnic minorities. For the other 8% (n = 120) of the referrals, ethnicity was unknown. Among the 1464 referred patients, 612 (42%) were determined to be eligible for participation in one of the studies, and 164 (11%) were not assessed for eligibility because of scheduling difficulties or missed appointments. There were no statistically significant differences by age (analysis of variance P 9 .05), gender, ethnic distribution, or study between those for whom eligibility was assessed or not assessed (Fisher exact test, P 9 .05). Therefore, patients not assessed for eligibility were excluded from further analyses.
As typically defined, we defined ''rate'' as the ratio of 2 counts (measurements), which we reported as a percentage. Comparison of age, gender, ethnic distribution, and eligibility, enrollment, and completion rates between the 2 studies indicated that the symptom study had statistically significantly higher proportions of women, eligible patients, enrolled patients, and completed patients than did the pain study, but there were no significant differences in age or ethnic distribution. Because of the observed differences, we analyzed study data separately. We used Fisher exact tests to examine the proportion of whites versus ethnic minorities, and men versus women, who were referred, eligible, enrolled, and retained to complete the studies.
n Results
Referral
The final sample included 1300 patients with known eligibility (n = 572, pain study; n = 728, symptom study). For the pain study, the majority of the 572 referred patients were female (52%). There was no statistically significant gender difference in referral rates. Of the 572 patients referred to the pain study, 78% were white, and 13% were ethnic minority; ethnicity in 9% was unknown, and the 9% are not included in further analyses. We found no statistically significant difference between whites and ethnic minorities regarding the referral rate.
For the symptom study, the majority (65%) of the 728 referred patients were female. There were no statistically significant gender differences in referral rates. Of the 728 patients referred to the symptom study, 81% were whites, and 13% were ethnic minorities; ethnicity in 6% was unknown, and the 6% are not included in further analyses. There was no statistically significant difference between whites and ethnic minorities in referral rates. Ethnic minorities and whites were equally likely to be referred to the studies. Ethnic group distribution was not different by gender.
Eligibility
For the pain study, 41% of the 572 referred patients were eligible. There were no statistically significant differences in the eligibility rate between men and women or between white and ethnic minority patients (Table) . However, a significantly higher proportion of the few patients with unknown ethnicity (G10%) was ineligible (92%) rather than eligible (8%). The major reasons for being ineligible were (a) no tumor-induced pain (22%), (b) no ongoing care at the SCCA (20%), and (c) non-English speaker (6%). Those with unknown ethnicity were not included in further analyses.
For the symptom study, 52% of the 728 referred patients were eligible. A statistically smaller proportion of ethnicity minorities (42%) was eligible for the symptom study than their white counterparts (56%) ( Table) . We found no differences in eligibility between men and women. The major reasons for ineligibility included (a) no pain or fatigue (27%), (b) not receiving ongoing care at the SCCA (26%), (c) no oncologist consent (8%), (d ) and non-English speaker (5%).
Consent/Enrollment Rate
For both the pain and symptom studies, all subjects who consented to participate also enrolled in the study; we therefore collapsed the 2 concepts into 1 variable consent/enrollment. For the pain study, 63% of subjects consented/enrolled in the study if eligible. There were no statistically significant gender or ethnic differences in the consent/enrollment rates. That is, male and female subjects and white and ethnic minority subjects were equally likely to participate in the study if eligible.
For the symptom study, 76% of subjects consented/enrolled in the study if eligible. There were no gender or ethnic differences in the consent/enrollment rates (Table) .
Retention and Study Completion
For the pain study, 93% of enrolled subjects were retained and completed the study. There were no statistically significant differences in the retention and completion rates between men and women or between whites and ethnic minorities (Table) . For the symptom study, 80% of enrolled subjects were retained and completed the study. We also found that there were no statistically significant gender or ethnic differences in retention and completion rates. Reasons for attrition in both studies included (1) too sick (n = 13), (2) moved and lost to follow-up (n = 17), and (3) voluntary withdrawal (n = 36).
n Discussion
We found that men and women were equally willing to participate in and complete cancer symptom studies, if they were eligible. We observed the same pattern for whites and ethnic minority patients. Our study findings also indicated that women and ethnic minority patients were as likely to be referred to the studies as their male and white counterparts. The strategy we used to get a high referral rate was to give clinicians general inclusion criteria so that the detailed eligibility assessment would not be the clinicians' responsibility but done by the research staff. Using this method, about half of the referred patients were not eligible for the study. This approach may have increased the time and cost for study recruitment, but prevented the preexclusion of patients because of clinicians' bias about the patients' symptoms.
Lack of ongoing care at the study setting, lack of oncologist consent, and lack of English skills were barriers to eligibility. Specific strategies to target these barriers, especially to encourage oncologists' support of studies and include non-English speakers, are necessary to increase minority participation when levels greater than their distribution in the general population are needed, especially in areas with small numbers of ethnic minority patients such as in Seattle, Washington. For example, we can minimize potential subject ineligibility due to lack of oncologist consent by early partnering with the oncologists during the design of the study. This approach will boost their understanding of the research study and the potential benefit. This understanding is pertinent because researchers have found that provider ignorance and lack of understanding about the research process are barriers to research participation. 10 Although a remarkable number of oncologists consented to the study, 8% of them did not want to be audiotaped. Although this percentage is relatively small, likely because the studies were conducted in academic research centers, where research awareness is high, we missed the opportunity to recruit the patients cared for by these oncologists.
Our finding that ethnic minorities are equally willing to consent and enroll in research is supported by Wendler and colleagues' 12 systematic literature review. We attribute our success of consent/enrollment rates in both studies to our diverse research staff and the innovative consenting approach that unobtrusively assessed patients' reading and comprehension abilities and the reading of the consent form aloud. This approach intended to increase comprehension because language understanding is greater in the auditory mode than when read silently. Understanding what the research entails is a prerequisite to consent/enrollment. Researchers have found that one of the barriers to research participation by underrepresented minority subjects relates to patients' knowledge deficit. 1 Others have found that minority participants' willingness to participate in studies could depend on the characteristics of the individual studies. 12 Our finding that women equally consented and enrolled in our studies as did men is welcome news given the National Institutes of Health's requirement for adequate gender representation in clinical trials. In both studies, we successfully met our goal for a female patient sample that was comparable to the available female cancer population. Other investigators of a noncancer study reported that women were more likely to refuse consent/enrollment than were men, 11 but like our study women and men were as likely to complete the study. 11 Contrary to findings of other investigators in a noncancer study where completion rates were significantly lower for women than for men, 5 our completion rates were similar for women and men. It is possible that our ResearchTracking system contributed to differences in our findings and those of others, 5 but comparative studies are needed to confirm this possibility. Our finding that both women and ethnic minority subjects were equally retained as were the men and whites was remarkable, given the patient population from which we recruited. Sullivan-Marx and colleagues 7 reported similar findings with respect to retention of women in their study, where they retained 71% of women in their 16-week exercise study. Our consent procedure facilitated by our research tool, Research-Tracking, was effective for systematic monitoring of our success in achieving our recruitment and retention goals based on gender and ethnic minority status. Active monitoring is the key to success in any clinical trial, and an effective computerized tool such as ResearchTracking is crucial in monitoring recruitment and retention processes.
Although our findings are important, some limitations detracted from them. Our study findings are limited to the study settings, research-intensive medical centers. The clinicians were well aware of research ongoing at the center and may have been more willing to refer minority patients to us. We do not have information about the ethnic composition of clinicians or the impact of the clinicians' ethnicity on referrals. We were not able to obtain ethnicity for 8% of the referred patients, and it is unknown how many of those patients were from ethnic minority groups. Also, we were not able to determine eligibility for 11% of the referred patients, and it is not clear how this issue affected study findings. Finally, we did not design the study to determine the effect of specific strategies for obtaining referrals, recruiting subjects to consent and enroll in the studies, and retaining the subjects to the end of the studies.
Implications
Our study findings are encouraging and show that our strategies for facilitating recruitment, consent, enrollment, and retention were effective. These strategies were multiple and inclusive of ongoing monitoring of study processes via ResearchTracking. These strategies were implemented as a set and may include best practices for recruitment, enrollment, and retention of women and ethnic minorities in cancer research. For example, our strategy of using a brochure-style consent form to reduce its intimidating appearance and then reading it aloud may reduce confusion about the study procedures and what the subject will be expected to do during the study. Greater clarity may be important to women and ethnic minorities completing a study to which they consent to participate.
Like others, 13 we identified language as one of the barriers in recruiting minority patients. Newer immigrants whose English is not fluent or requires an interpreter are likely to be ineligible. In future studies, an audio-aided recruitment tool, where a voice-recorded consent form could be read to potential patients in their preferred language, may be useful. Such an aid would also require study instruments that are validly translated into other languages and equivalent to English tools. We can also minimize exclusion of patients due to language barrier by hiring bilingual research staff, as has been done by other researchers, 9 or taking advantage of translation services within the institution, especially to answer patients' questions once they have used the audio-aided consent tool. Given these encouraging findings and evolution in technologies, our group has migrated the ResearchTracking tool from a Visual Basic application to an Internet-based format for use in all our research studies.
